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3. Claims. 

This invention relates to the art of broadcast 
reception, and its object is to provide novel means 
for electrically adjusting the tuning mechanism of 
a radio set at a distance to bring in any one of 
a number of selected stations. In a preferred 
form of my invention, I employ a control box 
or cabinet having a series of keys, or other hand 
operable members, each representing a certain 
broadcasting station as chosen by the manufac 
turer or the owner of the apparatus. This con 
trol box may be at any distance from the radio 
set, and the desired station is brought in by 
simply pushing down the corresponding key. No 
other manual operation is necessary. The mere 
depression of a key, or whatever form of hand 
operable member is used, automatically controls 
electromagnetic connections which turn the tun 
ing shaft (or shafts) of the radio set the right 
amount. The control apparatus requires no at 
tention when changing from one station to an 
other, except actuating the selected key. Fur 
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thermore, the tuning shaft is always free to be 
Operated by hand in the usual way independently 
of the remote control connections. This enables 
a person to bring in stations not represented by 
the keys of the control box. 
The accompanying drawings show several prac 

tical examples of remote control apparatus em 
bodying my invention. I shall describe these ill 
lustrative embodiments in detail, so that those 
skilled in the art may fully understand this in 
vention and put the same to practical use. In 
these drawings 

Fig. 1 is a perspective view of a radio receiver 
provided with my automatic tuning attachment, 
the control box being remote from the receiver 
and electrically connected thereto by conductors 
in the form of a single cable; 

Fig.2 shows an inside plan view of that portion 
of the radio receiver which contains the mecha 
nism for operating the condenser shaft; 

Fig. 3 illustrates the control box in plan, the 
cover being partly broken away to disclose certain 
parts inside; 

Fig. 4 is a transverse section on line 4-4 of 
Fig. 3, with one of the keys and its associated 
switches in normal position; 

Fig. 5, which is like Fig. 4, shows the key fully 
depressed to close the switches that control cer-' . 
tain circuits, as will later be described; 

Fig. 6 is similar to Figs. 4 and 5, and shows the 
depressed key locked against return movement, 
the associated switches being open; 

Fig. 7 is an enlarged sectional detail of the 
head of a key provided with a removable disk 

(C. 250-20) 
which carries notations identifying a certain 
broadcasting station; 

Fig. 8 is an enlarged sectional detail of one of 
the illuminated windows in the control box; 

Fig. 9 shows in section a cap adapted to be 
emovably fitted over a key head or a window of 
e control box for identifying a selected station; 
Fig.10 is a front view of the control box, partly 

in section to reveal the inside mechanism; Fig. 11 represents a transverse section on line | - of Fig. 2, showing the electromagnetic 
mechanism that operates and controls the tuning 
shaft when a key is actuated; 

Figs. 12 and 13 are detail views on lines 2-2 
and 3-3 of Fig. 2 to show the arrangement for 
automatically returning the tuning shaft to nor 
mal position when the main switch in the control 
box is opened; 

Fig. 14 is a diagram of the circuit connections 
between the control box and the electromagnetic 
mechanism that operates the tuning shaft, it be 
ing understood that this diagram is based on the 
mechanical views of the preceding figures; 

Fig. 15 illustrates, in a diagrammatic way, a 
modification in which the tuning shaft is Con 
nected to an electric motor through a magnetic 
clutch controlled by the keys of the control box; 

Fig. 16 is a diagram showing a parallel ar 
rangement of switches that control the magnetic 
clutch embodied in Fig. 15; 

Figs. 17 and 18 are details of certain switches 

5 

0 

15. 

20 

25 

30 

included in Fig. 15 for controlling the clutch - 
circuit, Fig. 17 showing the switch in normal 
closed position, and Fig. 18 showing the switch 
opened by the associated arm on the condenser 
shaft; Fig. 19 illustrates diagrammatically another 
modification in which an electric motor is Con 
nected to the tuning shaft through a slip-clutch 
arrangement; 

Figs. 20 and 21 are detail views at right angles 
to each other, partly in section, showing an ad 
justable mounting of the radial stop arms on the 
tuning shaft; 

Fig. 22 is a detail showing how the radial stop 
arms or projections on the tuning shaft are auto 
matically locked to the associated key-controlled 
stops; and 

Fig. 23 is a sectional detail of a key provided 
with a head that contains a lamp for illuminating 
the cap of the key. 

Before taking up a detailed description of the 
drawings, I wish to explain that the parts in the 
mechanical views have been purposely spread out 
for clearness, and their relative proportions have 
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ing mechanism housed in the radio cabinet. 

2 
been exaggerated for the same reason. The 
actual mechanism can be made more compact 
than the drawings indicate. It will therefore be 
understood that the illustrations about to be de 
rribed are not to be taken as shop drawings 
made to accurate Scale. - 

Referring to Fig. 1, the cabinet R represents 
a radio-receiving set of any approved construction 
and design, the details of which need not be 
shown or described. In the right-hand portion 
of the radio cabinet R is housed the electronag 
netic mechanism which operates the tuning shaft 
to bring in a selected station, as will be fully ex 
plained in due course. The front panel O of 
radio receiver R has a tuning knob 2 for man 
ually turning the condenser shaft (or shafts) to 
bring in a desired station. It is not necessary to 
show any driving connections between the knob 
2 and the condenser shaft, because such connec 

tions are Well known and are to be found in all 
the radio receivers available in the market. A 
suitable dial 3 indicates the correct position of 
the condenser shaft for any Selected Station. A 
knob fi regulates the volume of reproduction, and 
a switch 5 closes and opens the main operating 
circuit of the set, which may be connected to a 
battery or to a house lighting circuit. 
The automatic tuning mechanism of radio re 

ceiver R is electrically connected by a cable is 
to a control box, indicated as a whole by K, which 
may be placed at any distance from the receiver. 
The cable 6 is supposed to contain all the con 
ductors required to effect the necessary circuit 
connections between the control box and the tun 

The 
control box K has a set of manually cperated 
members marked A, B, C, D and E, which are 
shown in the form of depressible keys, but which 
may be in the form of pusili outtons, snap-over 
levers, and the like. For brevity, however, I shall 
refer to the parts A-E as keys. It has been as 
sumed here that the radio set, has an automatic 
tuning range for five stations selected by the 
owner or maker of the receiver, arid SC there are 
five keys in the control box, each key represent 
ing one of the selected stations, The operative 
connections between the control box: K and the 
radio set R are such that the mere depression 
of a key automatically tunes in the corresponding 
station. A knob T on the control box enables 
the operator to regulate the volume of reproduc 
tion, and a switch 8 throws the radio set into and 
out of circuit with the batteries or house lighting 
circuit. In other words, the knob and switch 
f8 on the control box K perform the same func 
tions as the knob 4 and switch 5 on the radio 
cabinet R. For this purpose, the electric connec 
tions controlled by the parts 4 and fS may be 
arranged in parallel with the connections con 
trolled by the parts T and 8. It will not be 
necessary to show any circuit connections by 
which the radio set is thrown into and out of 
circuit, nor any connections for regulating the 
volume, because such matters are well understood 
in the radio art. For instance, the knobs 4 and 
fT may control, each independently of the other, 
a variable resistance shunted across the second 
ary of the first audio transformer, as will be 
understood without further explanation. The 
control box K is preferably provided with win 
dows 9, one for each key, and these windows 
may have marked thereon the names or call let 
ters of the selected stations. When a key is 
pushed down to bring in the desired Station, a 
lamp circuit is automatically closed and the cor 
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responding window is lighted to inform the oper 
ator that the station has been tuned in. The 
window remains lighted during the operation of 
the receiver, and thereby informs the operator 
(or anybody looking at the control box) which 
particular station is on the air. 

Having now described in a general way the 
manner in which my invention is used to tune 
a radio receiver from a distance by merely oper 
ating a key, I shall now take up a detailed de 
scription of the various mechanisms for accom 
plishing the results inentioned. I shall first ex 
plain what is inside the control box.K, and for 
this purpose I shall refer to Figs. 3-10. The keys 
A-E being of identical construction, a description 
of one will suffice for all. Each key comprises 
a shank 20 provided with a recess 2, a hump or 
can projection 22, and a lateral offset 23. For 
convenience of manufacture, the shanks 20 can 
be punched from sheet metal. It will simplify 
the description if I use the reference numera. 20 
to indicate the keys generally, and the letters 
A-E shall be used when a particular key is to be 
identified. Referring to Fig. 7, each key 20 has 
a head 24, which is riveted in place or otherwise 
rigidly attached. The head 24 is a cup-shaped 
member of sheet metal and carries a disk 25 on 
which a selected station is identified, as will be 
seen in Fig. 3. The disk 25, which may be a piece 
of paper, celluloid, fiber, or other material suit 
able for receiving notations, is removably mount 
ed on the key head 24 by a cap 26 adapted to be 
forced over the same. The cap 26 may be sheet 
metal, celluloid, fiber, vulcanized rubber, or any 
other suitable material having sufficient resiliency 
to grip the head 24 in a tight and yet releasable 
frictional engagement, Instead of using a Sepa 
rate disk 25, which shows through the center 
opening of cap 26, these two parts may be com 
bined in a single member, as shown at 27 in 
Fig. 9. The cap 2 has an integral top 28, which 
serves the same purpose as the disk 25 of Fig. 7. 
The keys 2 are supported and guided for verti 

cal movement in a bar 29, which is suitabily at 
tached at its ends to the sides 3 of the control 
box. The bar 29 is here shown as a channel bar 
shaped from sheet metal and provided at each 
end with extensions 3 bent downwardly to re 
ceive fastening members 32, as best shown at the 
right of Fig. 10. The keys 2C pass through trans 
verse slots 33 in bar 29, and the parallel upright 
sides of the bar act like guide members for the 
keys in their down and up novement. Additional 
guiding means for the keys 20 is afforded by the 
top 34 of the control box, this top being provided 
with slots 35 through which the flat shanks 20 
of the keys pass in a close fit, but sufficiently 
loose for free movement. 
A rod or shaft 36 is supported at its ends in a 

pair of brackets or bearing hubs 37 secured to the 
sides 30 of the control box K, and on this shaft 
are mounted rotatable sleeves 38, each of which 
carries a lever 39. I he sleeves 38 are independ 
ently movable and hold the levers 39 in properly 
Spaced relation on shaft 36. Each lever 39 is pro 
vided at its front end with a slot 40 adapted to re 
ceive a pin 4 carried by the associated key 20, 
whereby the downward movement of a key throws 
the rear end of the connected lever upward, and 
vice versa. As seen in Fig. 10, the levers 39 are 
connected to the lateral offsets 23 of the keys, 
So that the keys and levers may be arranged in 
alignment. This, however, is not the main pur 
pose of the lateral offsets 23 of keys 20, as will 
be understood later on, Back of the transverse 
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shaft 36 is a fixed rod 42 supported at its ends 
in brackets 43, which are attached to the sides 
30 of the control boxin any practical way. A con 
tracting coil spring 44 is connected at 45 to the 
rear section of each lever 39, and the lower end 
of the spring is connected at 46 to the bottom 47 
of the control box. The springs 44 normally hold 
the rear end of levers 39 against the fixed stop 
bar 42, as shown in Fig. 4. This means that the 
keys 20 are normally held in raised or uppermost 
position by the tension springs 44. 

A. bar 48 is mounted between the sides 30 of 
control box K, as by means of brackets. 49 or 
otherwise. A series of Switch arms 50 of curved 
Spring metal are attached at their lower ends to 
the cross-bar 48 and spaced in alignment with the 
pivoted levers 39, as will be understood from Fig. 
10. Each switch arm 50 has a cam portion 5 
arranged to be engaged by the rear end of lever 
39 when the latter is rocked upward on depression 
of a key. By comparing Figs. 4 and 5, it will be 
Seen that, when the rear end of lever 39 is raised, 
the associated Switch arm 50 is forced rearward 
at its upper end into contact with a conducting 
bar 52, which is supported on brackets 53 or 
otherwise between the sides 30 of the control box. 
The bar 52 may be formed as a channel bar of . 
thin sheet metal, such as brass. The bars 48 
and 52, which can be mounted on a single frame 
Or On One pair of brackets, are connected in cir 
Cuit and serve as common terminals for the indi 
vidual switch arms 50. It is assumed that the 
control box K is of insulating material, like wood, 
bakelite, and so on. If the box is made of metai, 
the bars 48 and 52 must be insulated from each 
other. In Fig. 10, conductors 54 and 55 are con 
nected to the bars 48 and 52, respectively. When 
any one of the Switch arms 50 is moved into con 
tact with bar 52, the latter is electrically connect 
ed with bar 48. In other words, the fixed bars 
48 and 52 and the movable spring arms 50, which 
are arranged in parallel between the bars, con 
stitute a normally open switch adapted to be 
closed when any key is depressed. 
A cross-bar 56 mounted on brackets 57 between 

the sides of the control box carries a series of 
switch arms 58 arranged in line with the keys 20. 
The Switch arms 58 are in the form of spring 
fingers having a rearwardly extending cam por 
tion 59 arranged to be engaged by the projection 
22 of the associated key when the latter is de 
pressed. If the bar 56 is of metal, it is neces 
sary to insulate the spring fingers 58 from each 

The upper end of each spring finger 58 
is in the form of an extension 60 (see Fig. 4) 
for attaching a conductor. An L-shaped bar 6 
of insulating material is secured to the bottom 
47 of the control box by screws 62 or otherwise. 
A contact strip 63 of brass, or other good con 
ducting metal, is mounted on bar 6 by screws 
or bolts 64, one of which may act as a binding 
post for a conductor 65 to connect the contact 
Strip 63 in circuit. 
normally held by their inherent tension Out of 
contact with strip 63. When a key is depressed, 
the cam projection 22 engages the can portion 
59 of the associated spring finger 58 and forces , 
the latter into contact with the conducting strup 
63, as shown in Fig. 5. 
Attention is called to the fact that when a key 

is pushed down, \the spring member 58 is closed 
in advance of the switch member 50. This will 
be understood by reference to Fig. 4, where 
the dotted outline 20' indicates the position of a 
key when depressed sufficiently to close the switch 

The spring fingers 59 are 

3 
member 58 while the switch member 50 is still 
open. The dotted outline 39 indicates approxi 
mately the position of the rear end of lever 
39 when the key has been depressed to the posi 
tion indicated at 20. The switch members 50 
are so shaped that the cam portion 5 is forced 
rearward by the actuated lever 39 only after the 
associated Switch member 58 has been moved into 
contact with the conducting strip 63. The object 
of closing the switch member 58 ahead of the 
switch member 50 whenever a key is pushed down, 
will be explained when I describe the electro 
magnetic mechanism for actuating the tuning 
shaft in accordance with the depressed key to 
bring in the selected station. 
A contact bar 66 is mounted on an insulating 

strip 67 in vertical alignment with the keys 20. 
The supporting strip 67 is secured to the base 
47 of the control box. A second bar 68 is mount 
ed to the rear of bar 66 on a suitable insulating 
support 69. The supports 61, 67, and 69 can easily 
be made as one member, either as a casting, or 
a sheet metal stamping, or as a frame molded 
from bakelite or like material. If this member 
is of metal, the supported contact bars 63, 66, and 
68 will obviously have to be insulated. It is 
evident from Figs. 4, 5, and 6 that the five con 
tact bars 48, 52, 63, 66, and 68 may be attached 
to a single, L-shaped frame inserted as a unit 
into the control box after the switch parts have 
been mounted on the frame. This facilitates the 
work of assembly. Spring fingers 70 are fixed at 
their rear ends on the common conducting bar. 
68, and the front ends of these fingers extend be 
neath the keys 20. The spring fingers 70 are 
normally by their inherent tension out of con 
tact with bar 66. When a key 20 is fully de 
pressed, as shown in Fig. 5, the associated switch 
arm 70 is pushed down into contact with bar 66, 
whereby the latter becomes electrically connected 
with bar 68. It should be noticed that the switch 
member 70 is not closed unless and until the key 
is pushed down to its fullest extent, which occurs 
after the switch member 59 has been moved into 
contact with bar 63, as previously explained. 
The spring fingers To constitute a series of nor 
mally open connections arranged in parallel be 
tween the bars 66 and 68, so that the switch 
constituted by the members 66, 68, and 70, is 
closed whenever any one of the Spring fingers 
70 is moved into contact with bar 66. 
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When a key is pushed down, it is automati 
cally locked against full return movement by a 
bar if slidably mounted on supports 72, which 
may be a pair of posts secured to the base of the 
control box by Screws or bolts 73, as may be seen 
in Fig. 10. The bolts 73 pass through longitudinal 
slots T4 in bar T to permit movement of the bar 
transversely of the control box for locking and 
releasing the keys. The bar Ti is provided with 
lateral slots 75, one for each key. When the 
bar i is in normal position, the slots 75 are in 
alignment with the lower ends of keys 20, as 
shown in Fig. 10. Therefore, when a key is de 
pressed, its lower end passes through the aligned 
slot 75 of bar 7 f. When the bar 7 is shifted to 
the left from the position shown in Figs. 3 and 10, 
the slots 75 are moved out of alignment with 
the keys 20, so that the keys are locked in nor 
mal raised position, with the exception of the de 
pressed key which is locked by the bar against 
return movement. This will be understood from 
Figs. 5 and 6. Fig. 5 shows one of the keys 20 in - 
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fully depressed position. As will be presently 
explained, when the Switch T0 is closed, certain 
electromagnetic mechanism is energized to move 
the bar 7 to locking position. 
when the depressed key is released, it can only 
move up a slight distance-that is to say, until 
the shoulder 76 of recess 2 strikes the bottom 
of bar f. The purpose of allowing a slight up 
Ward movement of the depressed key, before it is 
locked by the bar is to open the switches 50, 58, 
and 70 to prevent Waste of current. This prac 
tical advantage will be fully appreciated when the 
operation of the apparatus is described. 
The key-locking bar i is operated by a bell 

crank or right-angled lever TT pivoted at 78 on 
a post 9 projecting upWardly from the base of 
the control box. One end of bar 71 carries a pin 
80 which extends through a slot 8f in the bell 
crank T7. The short arm of this bellcrank car 
ries an armature 82 arranged to project between 
a pair of electromagnets 83 and 84, which are 
mounted on brackets 85 secured to the bottom 
of the control box. For previty I shall refer 
to the electromagnets 83 and 84 as coils, it being 
understood that these coils are provided with 
magnetic cores to concentrate the flux which acts 
upon the armature 82. It is evident from Fig. 3 
that, when coil 83 is energized, the bellcrank 
7 is rocked into the dotted iine position 77, and 
the bar is shifted to the left into locking posi 
tion. When the other coil 84 is energized, the 
bellcrank 77 is moved back to normal position 
and pulls the bar. 77 to the right until the slots 
75 are in line with the keys. Whenever the bar 

is moved from locking to releasing position, 
the previously depressed key (See Fig. 6) auto 
matically snaps up to normal position under the 
action of spring 44. 
To summarize the action of the locking bar 

7 : whenever a key is fully depressed, the switch 
arm 70 closes the circuit through coil 83, which 
actuates the bellcrank. to nove the bar 
into locking position, so that the raised keys 
cannot now be pushed down. This prevents in 
terference With the operation of the automatic 
tuning mechanism after a key is pushed down to 
bring in a selected station. When the depressed 
key is released by the operator, it moves up slight 
ly (compare FigS. 5 and 6) and is locked in this 
intermediate position by the bar . The de 
pressed key also indicates to the operator which 
station has been tuned in, independently of the 
lighted window 9, to which reference was made 
in connection with Fig. 1. The restoring coil 84 
is energized to return the locking bar Ti to nor 
mal position when the main SWitch 8 is thrown 
open or to "off' position, as will later be fully 
described. 
As previously mentioned, the control box K is 

provided on top with a series of windows 9 ar 
ranged back of the keys. The Structural details 
of these windows are shown in the enlarged view 
of Fig. 8. Each window is formed by a cylindrical 
extension 86, which is covered by a disk 87 held 
in place by a spring cap 88. If the cover 34 of the 
box is made of sheet metal, the Window exten 
sions 86 can be stamped or punched out as inte 
gral projections of the cover. The disks 8T may 
be of paper, celluloid, or any transparent or 
translucent material adapted to receive Writing 
for indicating thereon the station represented by 
the associated key. This is illustrated in Fig. 3. 

is The cap 88, which has a circular hole for dis 

Consequently, 
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playing the disk 8, may be stamped from sheet 
metal, celluloid, rubber, or any other material 
adapted to engage the window projection 86 in 
a tight frictional engagement that permits re 
moval of the cap. Instead of making the disk 8 
separate from the cap. 88, these two parts may 
be formed as a single member, similar to the 
key cap 27 in Fig. 9. Behind each window 9 
is a lamp 89 mounted on a shelf 90, which may 
simply be an L-shaped bar of sheet metal at 
tached to the inside of the cover 34, as shown in 
Figs. 4, 5, and 6. The Sockets 9 of the lanps 
are mounted on shelf 90, and conductors 92 con 
nect each socket in circuit, so that the lamps can 
be controlled individually by the associated key, 
as Will later be explained. The light-transmit 
ting disks 8 may be differently colored to 
heighten the optical effect, especially if the con 
trol box is in the dark. Also, the use of selected 
colors for the WindoWS Serves as an additional 
means for identifying the various stations. 
The next thing to describe is the electro 

magnetic mechanism mounted in the radio cabi 
net R for actuating the tuning shaft by merely 
pushing down one of the keys A-E of the control 
bOX. This mechanism is shown in Figs. 2 and 
11-13, to which I shall now refer. The radio 
receiving apparatus in the cabinet R has a rotary 
condenser shaft 93 for adjusting one or more cor 
densers 94. Only one of these condensers is 
Shown in Fig. 2, but it will be understood that the 
shaft 93 operates as many condensers and other 
tuning devices as are necessary in any particular 
radio receiver to bring in a desired station. In 
other Words, the rotary shaft 93 is to be regarded 
aS representing broadly any type or construc 
tion of tuning means for a radio receiver. At 
the present time the most popular style of radio 
Set haS Only a Single tuning knob which operates 
a gang Of condensers. The radio set illustrated 
in Fig. 1 may be assumed to be of that type, so 
that tile knob. 2 is operatively connected to the 
tuning Shaft 93 to adjust the same by hand Wien 
desired. 
The condenser shaft 93 is supported in suit 

able bearings, one of which is shown at 95 in Fig. 
2, and the Shaft carries a series of radial arms SS, 
One for each key A-E of the control box. The 
arms 96 are in predetermined angular relation 
to each other, each arm representing a selected 
Station. The angular position of each arm 96 
depends upon the position which the condenser 
shaft must occupy to bring in the station repre 
Sented by that arm. It is desirable that the arms 
96, while rigidly mounted on the condenser shaft 
93, should be adjustable radially thereon, so that 
a particular radio receiver can easily be cali 
brated in the factory and by the owner for cer 
tain Selected stations. Figs. 20 and 21 show a 
novel mounting to permit easy adjustment of the 
radial arms 96. Since the mountings for all arms 
are the same, a detailed description of Figs. 
20-21 is Supposed to apply to all the radial 
arms 96. Each arm has a housing 97 formed with 
side slots 98 to permit mounting of the housing 
on shaft 93. The housing 97 encloses a worm 
gear 99 fixed on shaft 93 by pin f OO or otherwise. 
A worn shaft of is rotatably mounted in hous 
ing 97 and is permanently in mesh with worm 
gear 99. A knurled knob O2 at one end of worn 
shaft 0 permits easy rotation of the latter in 
either direction. The rounded ends 8 of Sots 
98 act like rotary bearings and hold the housing 
97 firmly seated on shaft 93. It is clear from 
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Pig. 20 that rotary adjustment of the worm shaft 
of causes corresponding radial adjustment of 

the arm 96 on shaft 93. The connection be 
tween gear 99 and worm gear 0 permits ad 
justments of micrometer fineness and is such 
that the arm 96 is always locked rigidly to the 
tuning shaft. In other words, when the arm 96 
has been adjusted to the desired angular posi-. 
tion on shaft 93 by turning the knob 02 one way 
or the other, the arm 96 is automatically locked 
in adjusted position without attention by the op 
erator. It is understood that the engagement 
between the teeth of gear 99 and the worm 
thread on shaft it is practically free from loose 
play. The arm 96 and housing 97 can be cast as 
a single piece, preferably from aluminum or alu 
minum alloy, which is light and strong. 

Referring to Fig. 2, there is a sleeve or hub 
3 projecting horizontally from the side wall 
04 of the radio cabinet R. The sleeve 03 is 

formed with a base or enlargement 05 adapted 
to receive screws or bolts for securing the sleeve 
rigidly in place. A rotary shaft iOS (see Fig. 1) 
is mounted in sleeve 93 and the outer end of 
this shaft carries a pair of gear wheels 0 and 

8, which may be cast as a single member or 
secured together as two separate parts. The 
stinall gear to meshes with a reciprocable rack 
bar 9 connected at its ends to a pair of mag 
netic cores for and 2, which are operatively 
associated with coil 3 and it, respectively. 
Each coil and its movable magnetic core consti 
tute a solenoid. Since the cores to and 2 are 
always supported in the center openings of 
coils 3 and f4, no separate support is neces 
sary for the rack bar f09 to hold it constantly in 
mesh with the small gear O. If desired, how 
ever, a separate bracket 5 may be fixed on the 
base f6 of cabinet R to hold and guide the rack 
bar 09 in its movements. The cylindrical cores 

O and 2 are made of magnetic metal having 
a high degree of permeability, but the rack bar 
09 is made of non-magnetic metal, such as braSS, 
aluminum and the like. It is clear from Fig. 11 

5 that, when the coil 3 is energized, the core fo 
is pulled in and the rack bar 109 is moved to 
the left, whereby the gears 0 and 108 are ro 
tated clockwise. Conversely, when the coil 4 
is energized to pull in its core 12, the rack bar 
f09 is pulled to the right and the gears 07 and 
i08 are turned the other way. The coils 3 
and f4 are rigidly held in axial alignment by 
any practical form of mounting. In Fig. 11, I 
have shown a pair of L-shaped brackets 7 to 

55 which the coils are connected. The brackets 7 
are preferably non-magnetic and may be se 
cured to the bottom of the radio cabinet. 
The large gear wheel foe has a peripheral sec 

tion 8 which has no teeth and may therefore 
be called an inoperative section. The teeth of 
gear 08 are adapted to engage the teeth of a 
small gear 19 fixed on the condenser shaft 93. 
An arm 20 on shaft 93 is arranged to engage a 
fixed stop 2 for holding the shaft in normal 

5 or neutral position. The arm or projection f2O 
is rigidly mounted on shaft 93, but radial ad 
justment of the arm is permitted by a set-screw 
22. The stop 2 may be in the form of an 
-shaped bracket secured to the side foll of the 

radio cabinet, as shown in Fig. 2. At one end, 
of the toothless or inoperative section 8 of gear 
wheel 08 is a projection 23 normally engaging 
a fixed stop 24, which is carried by a post 25 
attached to the bottom of the cabinet. When the 
tooth or projection 23 strikes the stop 24, the 

counter-clockwise movement. 

5 
large gear 08 has reached the limit of its 

This position of 
gear 108 may be called its normal or inoperative 
position, because its teeth are then out of engage 
ment with the small gear 19 on shaft 93. It is 
evident, therefore, that when the large gear 08 
is in normal position (or in other words, when 
the control box K is not in use), the condenser 
shaft 93 is free to be operated by the hand knob 
f2 (see Fig. 1) to bring in any desired station 
independently of the control box. This feature is 
of practical advantage, because it leaves the 
radio set always in condition to be tuned by 
hand in the usual way, the same as if the control 
box K and the associated operating mechanisms 
Were absent. 
The projection 23 on gear wheel 08 is 

normally held against the fixed stop 24 by a 
contracting coil spring 26, one end of which is 
attached to a pin. 27 projecting laterally from 
the gear, as shown in Fig. 2. The lower end of 
Spring 26 is attached to the bottom of the cabi 
net at 28 in any practical way. The connecting 
points 27 and 28 of spring 26 are such that 
normally the line of pull of the spring is to the 
left of shaft O6, so that the tension of the Spring holds the projection 23 firmly against 
the stop 24. When the coil 13 is energized to 
turn the gear f08 clockwise, the tensioned spring 
assists the action of the coil as soon as the con 
necting point f2 crosses the neutral line 29. 
In other words, as soon as the axis of spring 26 
moves to the right of the imaginary line 29, the 
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Spring pulls the gear wheel 08 clockwise inde- . 
pendently of coll f 3. This assures the complete 
movement of gear 08 and the connected parts, 
even if the coil 3 should be de-energized 
prematurely by release of the depressed key. 
ASSunning the parts to be in normal position, 

as illustrated in Fig. 11, it will be seen that when the operating coil 3 is energized by pushing 
down a key, the large gear f08 is rotated clock 
wise and moves into mesh with the small gear 
9 on condenser shaft 93, so that the latter is 

rotated counter-clockwise to throw the radial 
arms 96 forward. The transmission ratio be 
tween the rack bar f09 and the gear wheel 9 
is such that the linear movement of the bar pro 
duces sufficient rotation of condenser shaft 93 
to tune in any one of the stations represented by 
the arms 96. In the present instance, it has been 
assumed that the maximum movement of the 
condenser shaft is i80 degrees, or half a revolu 
tion. If the radio receiver is such that its tun 
ing shaft requires a complete revolution to ad 
just the condenser or condensers from minimum 
to maximum capacity, it is a simple matter to 
arrange the driving connections for shaft 93 so 
that the maximum movement of rack bar f09 
will produce one revolution of the tuning shaft. 
The movements of condenser shaft 93 are con 

trolled by a series of adjustable stops 30 
adapted to be moved into and out of the path of 
travel of the radial arms 96, which are in align 
ment with the stops, as seen in Fig. 2. In 
the present embodiment, the stops 30 are in the 
form of slidable bars, each of which is pivoted 
at 3 to the lower end of a lever 32 (see Fig. 
11). These levers are pivoted for independent 
movement on a rod 33 carried by a pair of arms 
34, which extend rearward from a suitable 
frame 35 rigidly supported in the radio cabinet. 
Sleeves or bushings 36 on rod 33 hold the le 
vers 32 properly spaced, as will be clear from 
Fig. 2. Each lever 32 carries an armature 37 
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arranged to extend between a pair of coils 38 
and 39. The armatures 37 extend substan 
tially at right angles to the levers f32, so that 
each lever and its connected armature constitute 
a bellcrank pivoted at its apex on the common 
Supporting rod 33. Each lever and its armature 
can be cast as a unit from magnetic metal, or 
they can be stamped or punched out from mag 
netic sheet metal as a single piece. If desired, 
however, the levers 32 may be formed of non 
magnetic material Separate from the arnatures 

and operatively connected thereto in any 
practical way. The coils 38 and 39 are sup 
ported on brackets 40 projecting from the 
frame 35. A spring finger 4 i is associated 
with each armature 3 to hold the Sarne in 
lower and upper position against (or close to) 
the magnetic core of coil 38 and coil 39. For 
this purpose, the spring finger 4 has a bevelled 
or can-shaped projection is 2 arranged to en 
gage the free end of armature 3. The spring 
flinger 4 is sufficiently resilient to be pushed 
out of the way by the arrnature as the latter 
moves from one position to the other. But after 
the armature has reached upper or lower posi 
tion, the projection f42 of spring arm 4f holds 
the armature firmly in place. The purpose Of 
this arrangement is to hoid the slidable stops 
30 either in normal withdrawn position, or in 

their operative position when projecting into the 
path of the radial arms S6 on turning shat. 33. 
The stops 30 are guided in their siding nove-. 
ments between a pair of spaced rods 3, which 
are mounted at their ends in arms 4 of the 
supporting frame 35, as shown in FigS. 2 and 1. 
The stops 30 are normally withdrawn, SO aS 

to be out of the path of the radial ains 36 on 
shaft 93, as will be clear from Fig. ii, where 
the dotted circle 96' represents the path of the 
arms. When one of the coils 38 is energized 
(through connections that will later be ex 
plained), the associated armature 37 is pulled 
down and the lever 32 is rocked rearward to 
throw the connected stop 30 into tie ath. Of 
the aligned arm 96. In Fig. 2, the dotted out 
line 30' indicates roughly the operative posi 
tion of one of the stops f30. It is clear that, 
when a particular stop is moved rearward, the 
rotation of condenser shaft 93 is interrupted the 
moment one of the arms 86 strikes the opera 
tive stop. The rods 43 at the free end of each 
stop bar 30 cooperate with the pivot bearings 
3 and 33 to hold the bar rigid when the arm 
96 strikes it, so that the shaft 93 is definitely 
stopped in correct tuning position. Although 
the stops 30 are arranged in horizontal align 
ment, the amount of movement of the tuning 
shaft 93 depends upon the particular Stop that 
is moved to operative gosition, this in Overinent 
being predetermined by the angular position of 
the particular radial arm 96 that exicounters 
the operative stop. It posed that, 3.S. 
96 are so arranged on t, 93 as to st the 
condenser or condensers to the difierent ca 
pacity values required or the Selected Stations. 
Each stop 30 is controlled by one of the keys 
A-E of control box K. Consequently, fly push 
ing down the key that, represents the desired sta 
tion, the operator attoratically sets up 3. Corre 
sponding stop 30. Only one stop is set up at a. 
tine, because it is Supposed that the operator 
will push down only one key. As previously 
explained, after One key has been actuated, the 
other keys are automatically locked, so that there 
is no danger of a second stop 30 being set up 

them the setting-up coils. 

rial of ring 5 at points f 54. 
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while the first stop is still in operative posi 
tion. Since the coils 38 throw the stops 30 
rearward into operative position, I shall call 

The coils 39 may be 
termed the restoring coils, because they with 
draw the stops 30 to normal inoperative posi 
tion. 

In the particular embodiment of the operat 
ing mechanism illustrated in Figs. 2 and 11, it 
is desirable to provide means for compelling the 
condenser shaft 93 to be in normal position 
when the radio set is tuned from the remote 
control box. As already explained, the con 
denser shaft 93 is always in condition to be 
operated by the knob. 2 for manual tuning in 
the usual way. It may happen that, after thus 
tuning tine set by hand, a person Wii leave the 
condensei' shaft 93 in actuated position, if, in 
that event, some other person should want to use 
the control box to bring in a certain Station, ; 
the genderser shaft would not be actuated by 
the eiectromagnetic mechanism to proper posi 
tion. Since the radial arrangement of the arms 
96 on shaft 93 presupposes that this shaft Will 
always start from the same position, it folcis 
that the condenser shaft must always be ii. She 
same position when the large gear 08 moves 
into engagement with the Small gear 9. 
Therefore, to assure the proper operation of the 
emote control mechanism without regard to 
£ine position in which the condenser, shaft may 

en, ief, after a manuai tuning of the re 
, provide means for automatically re 

tie or lense shaft to normal position 
before the goii & R is energized to rotate the : 
Sait. E. Sinaii icy escribe this automatic re 
storing lechanisin, which is best shown in Figs. 
2, 12, and 13. 
The condenser shaft 93 carries a pinion 45 

adapted to mesh permanently, with a rack bar 
i46, which is attached to (or otherwise con 
nected with) a solenoid core 4 associated with 
a magnetizing coil 48. The rack bar 46 is 
held in engagement with the teeth of pinion 45 
by a supporting and guiding bracket 49, which 
may conveniently be secured to the bottom is 
of the radio cabinet. The coil 48 is mounted 
on a post or bracket 50 projecting upwardly 
from the base of the cabinet, or otherwise Sup 
ported. A ring 5 of insulating material is Sup 
ported on brackets 52 in concentric relation to 
the condenser shaft 93. Two circular conducting 
strips 53 are embedded in or otherwise secured 
to the inside of ring 5, which may be molded 
of bakelite or other insulating materia. The 
contact strips f3, which may be shaped from 
strips of brass, are arranged diametrically op 
posite, being separated by the insulating mate 

A Switch airn 55 
fixed on condenser shaft 93 rotates inside the 
ring 5. The opposite ends of arm 55 carry 
(Citact pieces i56, which are constantly pressed 
outward by coil springs 5 arranged in recesses 
in the arm. The contact pieces 56 may be small 
blocks of carbon adapted to make good electrical 
contact with the arcuate Strips 53 as the arm 
is rotated. She angular position of switch arm 
f55 on shaft 93 is such that, when the shaft is 
in normal position (that is, with the projection , 
20 engaging the stop 2 as illustrated in Fig. 

11), the switch arm 55 is out of contact with 
both conducting strips 53, as will be clear from 
Fig. 12. However, when the condenser Shaft is 
Out of normal position, the Switch arm f 55 en 
gages the strips '53 and thereby closes the cir 
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cuit through coil B. These circuit connec 
tions will presently be explained in the descrip 
tion of Fig. 14. When the coil 148 is energized, 
the rack bar 46 is drawn forward (to the left, 
as viewed in Fig. 13), and the condenser shaft 
93 is turned rearward until the projection 20 
strikes the stop 2, whereby the shaft is restored 
to normal position. When this occurs, the switch 
arm 55 is out of contact with strips 53, and the 
circuit through coil 148 is automatically inter 
rupted. A pair of binding posts 56 on ring 5 
permit circuit conductors to be readily attached 
to the contact strips 53. 
The circuit connections for the electromagnetic 

mechanisms above described are diagrammatical 
ly indicated in Fig. 14. To promote clearness 
in this drawihg, the mechanical parts are illus 
trated by diagrammatic outlines and have been 
purposely spread apart to prevent confusion of 
lines. The main switch 8 is shown as a toggle 
lever pivoted at 59 in the control box and ex 
tending out of the box through a slot 60, which 
also serves to limit the movements of the switch 
to "on' and 'off' position. The lower end 66 
of switch lever 8 engages a cam projection or 
rounded hump 62 on a spring fillger 63, the 
normal tendency of which is to press against the 
lever and hold it in “on' and 'off' position. The 
spring finger 63 is connected by insulating posts 
or blocks 64 to the free ends of similar spring 
fingers 65 and 66. Contact arms f6, 68, and 
f69 are associated with the spring fingers 63, 65, 
and 66, respectively, to form three switches 
adapted to be simultaneously opened and closed 
by the toggle lever 8. A lateral extension it 
on lever 8 controls a switch represented by a 
pair of normally open spring contacts T. Con 
ductors '72 connected to switch lead to the 
radio receiver R for closing its supply circuit or 
circuits, such as the flament circuits, rectifier 
circuits, etc. The switch f is arranged in par 
allel with the main switch 5 of radio receiver R, 
so that the closing of either switch puts the set 
in operative condition. It should be noted that 
the switch arms 63, 165, and 66 are open in 
either position of the toggle switch lever 8, but 
these switches are closed by being pushed down 
against contact arms 6, 68, and 69, respec 
tively, when the lower end of the lever rides over 
the highest portion of the hump or cam 62 on 
spring arm 63. The purpose in leaving the 
switches open when the arm 8 is in "on' and 

55 

60 

'off' position is to prevent waste of current, as 
will more clearly appear later on. The switch 
..f, however, remains closed as long as the toggle 
lever 8 is in "on" position. The hump or cam 
f 62 is so shaped that the switch arms 63, 65, 
and 66 remain closed long enough during the 
throw-over movement of lever 8 to allow the 
associated electromagnetic devices to perfor 
their intended functions. 

70 

In Fig. 14, it has been assumed that the source 
of current supply is the house-lighting circuit, 
to which connection is made by simply inserting 
a plug 13. If the lighting circuit is fed by 
alternating current, it will be necessary to use 
a rectifier, of which Several types are available 
in the market. The outline 74 represents a 
suitable form of current rectifier. Of course, 
the leads 5 and 6 may be connected to a 
battery or other source of direct current having 
the required voltage and amperage for properly 

75 

operating the various electromagnetic devices 
previously described. One end of the operating 
coil 3 is connected by conductor 5 to the 

7 
common contact bar 48, which is here repre 
sented by a line. It will be remembered (see 
Figs. 4 and 10) that the bar 48 serves as a com 

' mon support for the individual switches 50. This 
mounting is shown diagrammatically in Fig. 14 
by connecting wires 48. The other end of coil 
3 is connected by wires TT and 78 to the 

supply conductor 75. I might as well explain 
at this point that, when I refer to any of the 
connections in Fig. 14 and the other diagrams 
as “Wires', I use this term in its broadest pos 
sible sense to indicate any practical form of 
electrical connection, whether made by wires, 
strips, bars, plates, or other means. To facili 
tate the description of Fig. 14, the key-operated 
switches 50 are differentiated by the suffix let 
ters a-e, which correspond to the key letters 
A-E. In other words, when key A is pushed 
down, it closes switch 50a; key B closes switch 
50b; and keys C, D, and E close, respectively, 
switches 50c, 50d, and 50e. In the same manner 
I have distinguished the Switches 58 and 0, 
the arms 96 on shaft 93, the stops 30, and the 
setting-up coils 38. The suffix letters attached 
to these reference numerals indicate" that the 
parts thus designated are controlled by keys hav 
ing letters corresponding to the suffixes. For 
example, when key B is depressed, it closes 
switches 50b, 58b, and 7 Ob, and energizes coil 
38b to move stop 30b into operative position 
to engage the radial arm 96b of condenser shaft 
93. In this way it is easy to identify in Fig. 14 
the different parts that come into play when a 
key is depressed. 

Still referring to Fig. 14, it will be seen that the 
restoring coils 39 are connected in parallel to 
the two conductors 79 and 80 Conductor f7 9 
is connected to the main lead 76, and conductor 
80 is connected to the Switch arm 65. Conse 

quently, whenever the switch lever 8 is thrown 
from “off' to “on' position, all the coils 39 
are energized, and the previously actuated stop 
130 is withdrawn to normal inoperative position. 
This restoring circuit is also closed when the 
toggle lever 8 is thrown from "on' to "off' 
position, but that is merely an incidental Opera 
tion which is not necessary, for it is sufficient that 
the restoring coils 39 are energized when the 
switch lever f3 is thrown off to open the Supply 
circuit. The setting-up coils 38 are connected 
at one end in parallel to a conductor 8, which 
is connected through wire 78 to the side 5 
of the Supply circuit. The other ends of coils 
38 are connected to the key-operated switches 
58a-58e by conductors 82a- 82e, respectively. 
That is to say, coil 138a is connected by wire 
82a to switch 58a; coil 38b is connected by 

wire f82b to switch 58b; and so on for the other 
setting-up coils. As explained in connection with 
Figs. 4, 5, and 6, the individual switches 58 have 
a common contact bar 63, which is shown in 
Fig. 14 as a conductor 63 provided with contact 
extensions 63' for engagement with the spring 
fingers that represent the switches 58. The 
common conductor 63 is connected by a wire f 83 
to the supply main f7 6. Consequently, when 
any one of the keys A-E is pushed down, the 
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associated Switch 58 is closed to connect the 
corresponding coil 38 in circuit. For illustra 
tion, let us Suppose that key B has been pushed 
down. The circuit through setting-up coil 38b. 
is traced in this way: From lead 75 through 
wires 78 and 8 to coil 38b, thence through 

70 

wire. 182b to switch member 58b which is now is 
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in engagement with the common contact bar 
63, and from here through wire 83 to the other 
side 76 of the supply circuit. The circuit 
through each of the other coils 38 can be traced 
in like manner when the corresponding key is 
depressed. 
The conductor 68 in Fig. 14 represents dia 

grammatically the conducting bar 68 of Figs. 4, 
5, and 6. It Will be remembered that the bar 
68 is not only a common support for the switch 
members T0, but also acts as a common elec 
trical connection for the same. This construc 
tion is diagrammatically indicated in Fig. 14, 
where the switch members 70a-70e are electri 
cally connected by wires to the common con 
ductor 68, which in turn is connected to con 
ductor 79 by a wire 84. The common contact 
bar 66 of Figs. 4, 5, and 6 is represented in Fig. 
l4 by a conductor 66 provided with contact ex 
tensions 65' for engagement by the switch men 
bel's Od-fe. When any one of the switches 70 
is closed by a depressed key, the coil 83 is en 
ergized to move the bar into locking position. 
This circuit can be traced as follows: From sup 
ply main 75 through wires 18 and 85 to coil 
83, from there through wire C6 to the common 
contact bar 66, then through the particular switch 
O that was closed by the depressed key, to the 
common contact bar 68, and finally through wires 
84 and 79 to the other side 6 of the supply 

circuit. No matter which of the Switches Oa-7 de 
is closed, the circuit through coil 83 is established 
through the connections that have just been 
traced. 
When any one of the switches 50a-50e is 

closed by the actuation of the associated key 
through the pivoted ever 39, the circuit through 
the operating coil 3 is closed through the foll 
lowing connections: From the main lead 75 
through wires 78 and 77 to coil 3, thence 
by wire 54 through the closed switch 50 to the 
common contact bar 52, through wire 55 to the 
connecting point 8, and from there through 
the common return conductor 9 to the other 
Side T6 of the supply circuit. It is thus clear 
that no matter which one of the key-controlled 
Switches 50a-50e is closed, the coil 3 is ener 
gized to rotate the condenser shaft 93 in the man 
ner previously explained. 

I have already mentioned that the function of 
coil 4 is to restore the condenser shaft 93 to 
normal position through the reverse operation 
of the gear connections to 9, 107, 08, and if 9. 
The circuit through restoring coil 4 is auto 
matically closed When the main switch. 8 is 
thrown from “on” to “off” position. Let us sup 
pose that the Switch ever 8 is about midway 
of either final position and closes the Switch arms 
63. f65, and 66. The ciosing of these three 

SWitches automatically energizes the three re 
storing coils 4, 84, and f48, respectively. The 
circuit through coil 4 is established thus: From 
the main lead 75 through wires 78 and 77 to 
ce: 4, by wire 88 through the closed switch 
members 63 and 67, and through wire 89 to 
the other side i? 6 of the supply circuit. The 
energizing of coil f f4 rotates the large gear 08 
counterclockwise (as viewed in Figs. 1 and 14) 
until tie projection, 23 strikes the fixed stop 24. 
This does not occur until after the gear 08 has 
moved the condenser shaft 93 back to normal 
position through the small gear 9. It was 
previously explained that when the large gear 

s 08 is in normal position, it is out of mesh with 

position. 
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the small gear 9 on shaft 93, so that the latter 
is free to be turned by hand in the usual way. 
The function of coil 84 is to restore the locking 

bar 7 to normal or releasing position. It has 
already been described (see Fig. 3) that, when 
the coil 84 is energized, the lever 77 shifts the 
bar 7 from locking to normal position by bring 
ing the transverse slots 75 of the bar into line 
with the keys A-E. This restoring operation of 
bar takes place automatically when the switch 
arm 8 is thrown from “on' to "off’ position. 
The circuit through coil 84 is traced as follows: 
From supply lead 75, through wires 78 and 85 
to coil 84, through wire 90 across the closed 
switch contacts 68 and 65, thrqugh wire 80 
to coils 39 in parallel, and thence through 
return lead 79 to the other side T6 of the sup 
ply circuit. For convenience the coil 84 has been 
connected in series with the coils 39, but it is 
evident that the circuit through coil 84 may be 
closed independently of coils 39. 
When the main switch 8 closes the switch 

contacts 66 and 69, coil 48 (see top of Fig. 14) 
is energized to restore the condenser shaft 93 
to normal position. This particular Operation 
is not necessary when the switch 8 is thrown 
from "on' to 'off' position to disconnect the con 
trol box from the radio receiver, because the coil 

4 restores the condenser shaft to normal posi 
tion. The practical utility of the restoring 
mechanism operated by coil 48 resides in the 
assurance that the condenser shaft will always 
be in normal position when the operating Coil 
f3 is energized on the depression of a key. 
When the Switch. 8 is moved from 'off' to 'or' 
position to connect the radio set and the control 
mechanism with the supply circuit, there is no 
movement of condenser shaft 93 if the latter is 
already in normal position. That is So, because 
under those conditions the switch arm 55 is out 
of contact with the terminal strips 53, as shown 
in Fig. 12. However, should the condenser shaft 
93 be out of normal position when the main 
switch 8 is closed, as may happen if the shaft 
was previously tuned by hand, the coil 148 is 
energized to actuate the rack bar 46 and there 
by rotate the shaft 93 until the projection 20 
strikes the stop 2 f. The circuit through coil 48 
is closed as follows: From supply lead 5 
across the closed switch members 66 and 69, 
through wire 9 to coil 48, through wire 92 
across the closed switch 53-55, through wire 
93 to point 87, and from there through the 
common return f79 to the other side 76 of the 
supply circuit. 
For convenience I shall append the following 

summary of the various operations that take 
place in the system of Fig. 14 when a key is de 
pressed. For illustration we may select key D. 
The first Switch to be closed when the key is 
plashed dowri is switch 58d, which closes the cir 
cuit through setting-up coil f38d, whereby the 
stop 30d is moved backward into operative 

As the key is pushed down farther, 
the Switches 5d and Old are closed. The switch 
50d closes the circuit through the operating coil 

3, which rotates the concenser shaft 93 until 
the arm 96d strikes the stop 3Gd, whereupon the 
condenser shaft is stopped. When this happens, 
the radio set is in tune with the wave length. On 
which the Selected Station broadcasts. As pre 
viously explained, the arms 96 on tuning shaft 93 
are Supposed to be so adjusted as to tune the 
radio set for the different stations that have been 
Selected when these arms strike the associated 
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guish the different lamps, I have indicated them stops. The closing of switch TOd energizes coil 
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83, which shifts the bar 7 to locking position, 
So that the raised keys cannot be pushed down 
and key D is locked against return movement. 
The importance of closing switch 58 in advance 
of Switch 50 when a key is depressed, will now be 
fully understood. It is necessary that the stop 
bar 30 be set up by energizing its coil 38 before 
the operating coil 3 is energized to rotate the 
condenser shaft 93, so as to make sure that one 
Of the arms 96 will strike the appropriate stop 
and tune the receiver. 
When the operator wants to turn off the set, 

he throws the switch f8 to "off’ position, whereby 
the restoring coils 84, A, and 39 are energized 
to restore, respectively, the locking bar I, the 
condenser shaft, 93, and the actuated stop 30, 
to normal position. The coil 48 will also be en 
ergized, but at this time it will merely aid the 
coil 4 to turn the condenser shaft backward 
until the gear 98 passes out of mesh with gear 

9. If at that moment the arm 9 on shaft 93 
does not engage the stop 2, the coil i8 im 
parts the final movement to the Shaft and there 
by aSSures its return to exact normal position. 
The entire mechanism is now in condition to 
Operate when the next controlling key is actu 
ated. It is thus clear that a person need not do 
anything more than merely push down a key in 
Order to bring in a selected station on his radio 
set. The control box K can be located at any 
convenient place away from the radio cabinet. 
A person may have the control box before him. 
On a table, or on the arm of a seclining chair, 
and an invalid may have the box in bed. In 
other words, wherever a person is confortably 
Seated or lying down, he can have the control 
box within easy reach to operate his radio re 
ceiver through no greater exertion than pushing 
down a key, he control too; S., which need not 
be much bigger than a cigas' box, can be inade as 
pleasing and artistic in appearance as desired. 
(Of course, the control box could be mouted on 
the "a dio cabinet itself, or even made a car; 
thereos, but the greates, advantage of this in 
Veritic), from the standpoint of convenience re 
sides in the reinote control feature. 

have stated that the control box 3 may be 
provided with windows 9, one for each key, so 
that when a key is pushed down, the corresponds 
ing Window is automatically lighted by an elec 
tric lang 89 (see Figs, 4, 5, and 6). Each lamp 
circuit is controlled by a switch arranged to be 
automatically closed on the operation of a key. 
Each of these lanp switches consists of a fixed 
contact arm 95 and a movable contact arm 
95, as best shown in Fig. 10. For convenience, 
these switch arms may be mounted on the chan 
nel bar 29, which serves as a guide and support 
for the keys 20. It is obvious that the lamp 
Switches 94-95 should be insulated from each 
other. The novable switch arms 95 are in the 
form of spring fingers terminating in a lateral 
Offset 23 of the adjacent key 20 when the latter 
is pushed down. In other words, when a key is 
depressed, the lateral offset 23 pushes the adje 
cent spring finger 95 against the associated con 
tact 394 to close the circuit of the particular 
lamp that lights the window back of the depressed 
key. . 
The circuit connections for controlling the inn 

dividual lamp circuits are diagrammatically rep 
resented in Fig. 14, where the key-controlled 
lamp switches (94-95 are shown for conven 
ience at the right of the drawing. To distin 

9 

by the reference characters 89a-89e, to show 
that lamp 89a is lighted when key A is pushed 
down, that lamp 89t) is lighted by key B, and so on 
for the remaining lamps. For the same reaSOn 
I have differentiated the Switch arms. 95 by the 
reference characters 95a-95e, respectively. 
The lamps 89 are connected in parallel to con 
ductors 97 and 98, which are connected to the 
main supply, leads 75 and 76, through Wires 
99 and 20. If desired, an adjustable resistance 
2Of may be inserted in the lamp circuit to regul 
Jate the voltage at which the lamps are fed. All 
the lamps are normally out of circuit. When a 
key is depressed, the corresponding switch. 95 
is closed and the lamp controlled by that Switch. 

O 

15 

is lighted. The lamp remains lighted until the 
key returns to normal position. It should ke 
noted that the lamp circuit remains closed ever 
after the depressed key has moved slightly tip 
ward before it is locked by the bar 7, as illus 
trated in Fig. 6. It is only when a depressed key 
is thrown up to normal position by the spring 4 
that the lamp is extinguished. This notifies the 
operator visually that the control box is discon 
nected from the radio receive)'. 
The modification of Fig. 15 differs from the 

system of Fig. 14 mainly in employing an electric 
motor to operate the condenser shaft 93 instead 
of the solenoid driving mechanism previously de 
scribed. The condenses shaft 93 of Fig. 15 car 
ries at one end a magnetic armature 202 adapted 
to cooperate with a pair of electromagnets 203, 
which are energized by coils 286. The electro 
magnets 293 product a 4-pole field in which the 
pole pieces are arranged along two diameters at 
right angles to each other. The armature 292 is 
in the form of a cross whose arms register with 
the pole pieces of the field. The electro-magnets 
2&3, which I shall hereafter call the field Snagnet, 
are rigidly mounted on a rotary shaft 265 in 2ny 
practical way. Since Fig. 15 is intended to SOW 
the parts in diagramynetic Outine only, for the 
sake of clearness, I have indicated the Zao) rating 
of the field magnet, 293 on shaft 205 by rods 256, 
wihich connect the field members 283 witka S. diis. 
29 fixed on the shaft. In actual practice, the 
field magaet, 233 would be mounted directly oil. 
the non-magnetic disk 28, and the Spacing rods 
223. have oeen put in to permit a clear illustration. 
'of the other parts. The magnet, coils 204 are co 
nected in series to a pair of collector rings 208 
by wires 209 and 2 0. A pair of brushes 2 &nd 
22 engage the contact rings 298 to keep the cir 
cuit closed through the coils 294 during the rota" 
tion of shaft 295. An electric motor 23 has 8, 
shaft 24 carrying a pinion 25 arranged in per 

end of shaft 205, which is therefore connected 
to the motor in reduced transmission ratio. It 
is hardly necessary to explain that the gears 285 
and 26 as outlined in Fig. 15 are not intended 
to indicate the correct gear reduction between 
shafts 24 and 25, but represent any practical 
driving connection between these two shaftS. 
The armature 202 and field magnet 203 con 

stitute a magnetic clutch for operatively con 
necting the condenser shaft 93 to the driving 
motor 2 3. When the coils 204 are energized 
and the motor is running, the rotating field mag 
net 203 drags the armature 202 around with it, 
whereby the tuning shaft 93 is rotated. When 
the circuit through coils 204 is opened, the mag 
netic clutch becomes inoperative and the tuning 
shaft 93 stops, even though the shaft 205 may 
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still be running. The circuit of the magnet coils 
204 is controlled by two sets of switches 2 and 
225. The individual switches of the first Set are 
marked 2 Ta to 2 fle, and the individual Switches 
of the second set are marked 225a to 225e. For 
convenience, these two sets of switches may be 
referred to as a group by the reference numerals 
27 and 225, respectively, and I have used the 
suffix letters a-e to indicate the association of 
these switches with the control keys A-E. The 
switches 2 IT comprise each a pair of normally 
open contact arms, one of which (marked 28) 
is connected to the associated switch arm 50 by 
an insulating pin 29, or in any other practical 
way. It is clear from Fig. 15 that when a key 
is depressed, the rear end of lever 39 not only 
closes the switch 50, but also the connected 
switch 27. The spring arms 28 of the Switches 
27 are connected in parallel to a common Con 
tact bar or conductor 29. The other terminals 
of switches 217 are connected in parallel to a 
common conductor 222, which is connected by 
wires 223 and 224 to collector brush 2ff. 
The other switches 225a-225e for controlling 

the circuit of the magnet coils 204 are mounted 
on the adjustable stops 30. Since these mount 
ings are alike, a description of one will be suf 
ficient. Referring to Figs. 17 and 18, each stop 
30 carries an insulating block 226 on which are 
mounted two contact arms 227 and 228. Each 
pair of these arms constitutes a switch 225. The 
arm 228 is in the form of a spring finger nor 
mally in contact with arn 22 and carrying at 
its free end an insulating pin 229, which pro 
jects through a hole 230 in the stop f 30. When 
the associated arm 96 on condenser shaft 93 
strikes the projecting pin 229, the spririg finger 
228 is forced out of engagement with an 22 
and the Switch is opened. This happens just 
before the arm. 226 strikes the actuated stop 30 
to hold the condenser shaft in tuning position. 
The Spring fingers 228 also act to Sonne extent 
like buffers or shock-absorbers for the arms 96. 
The switches 225 are connected in series to a 
conductor 23, which is shown in Fig. 15 as a 
line divided into sections connected by the nor 
mally ciosed arms 227 and 228 of switches 225. 
The conductor 23i is connected by a wire 232 to 
the common conductor 29 of the Switches 2. 
Although the Switches 225 (contact, aims 22. 
and 28) are normally closed, the circuit, through 
the magnetizing coils 204 is not completed until 
one of the switches 2 T is closed by operating 
the corresponding key. For example, wie: key 
D is pushed down, the circuit through coils : 5 
is closed through the following contections: 
From supply lead 22 through wire 235 to coi. 
lector brush 22, through Wire 30, coils 2A in 
Series, wire 209, collector brush. 2 i, through 
wires 224 and 223 to the common conductor 222, 
through closed switch 2 iTd to point 234, through 
wire 29 to conductor 23 and the closed switches 
225 in series, through wire 220 to point, 233, and 
through conductor 237 to the other side of the 
Supply circuit. No matter which key is operated, 
the circuit through the coils 284 is traced in the 
same way. Although the circuit of coils 204 is 
broken before the arm 96 actually strikes the set 
up stop 30, the pin 229 projects so slightly above 
the stop that the momentum of the moving parts 
carries the arm 96 against the stop into correct 
tuning position. 
The circuit of motor 23 in Fig. 15 is coin 

trolled by the switches 50. It has already been 
explained that the switches 50 are normally open 

the condenser shaft 93. 
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and are closed individually by the key-operated 
levers 39. To trace the motor circuit let uS Sup 
pose that key D has been actuated. From the 
supply main 22 we go through wire 238 to the 
motor windings, from there through wire 239 
to point 24C of the common contact bar 48, 
through the closed switch 50d, then through the 
common contact bar 52 to point 24, and 
through wire 242 to the return lead 237. It is 
seen from this that the motor 23 and the clutch 
coils 204 are connected in parallel, that each of 
these parallel branches goes through the switches 
50, and that the circuit of coils 204 goes through 
the Switches 225 in Series. Consequently, when 
any one of these series switches is opened by the 
corresponding arm 96 striking the actuated stop 
30, as previously explained, the clutch circuit 

is broken and the tuning shaft, 93 is stopped, even 
if the motor 23 should still be running. In 
other words, after a key has been pushed down 
to close the switches 59 and 2 f7, it makes no 
difference how long the operator holds the key 
depressed, because the clutch circuit is auto 
matically opened when one of the arms 96 en 
counters the actuated stop 30. It takes only a 
fraction of a second for the motor to turn the 
condenser shaft into tuning position, so that a 
person need not hold down an actuated key any 
longer than is necessary for him to feel that 
the key has been fully pushed down. If desired, 
the motor circuit can be led through the series 
Switches 225, so that the opening of any one of 
these Switches simultaneously deenergizes the 
clutch coils 204 and stops the motor. 
Attention is called to the fact that the system 

of Fig. 15 requires no restoring mechanism for 
It is immaterial in what 

position this shaft is left when the switch 8 is 
thrown off. When a control key is depressed, 
the shaft 93 is rotated until stopped by the ac 
tuated stop 3, irrespective of what position the 
Shaft previously occupied. In this respect, the 
system of Fig. 15 is simpler than that of Fig. 14. 
Furthermore, the motor drive of Fig. 15 is pref 
erable to the Solenoid drive of Fig. 14. The main 
switch f3 in Fig. 15 includes Only two sets of 
contacts, as compared with the four sets of con 
tacts in Fig. 4. The Switch connects the 
radio set to the supply circuit, the same as in 
Fig. 14. The other switch operated by lever 23 
cornprises a spring finger 234 and a contact neii1. 
ber 25. The restoicing coil 34, which shifts he 
ba. to releasing position, is connected to 
Spilg finger 2: dictor 46, he con 
tact, Alember 315 is connected to a conductor 247, 
which forms a cozia Alon connection for one side 
di tie restoring COis 23:... These coils are there 
fore connected in parlie to conductors 243 and 
24, and the circuit is closed through all these 
coils whenever the switch members 244 and 245 
are brought into contact by the toggle level 3. 
Otherwise, What has been said about the opera 
tion of Fig. 14 applies to Fig. 15 without the need 
of repetition. For this reason have used the 
Same reference characters to indicate like paris 
in these two Systems. 

In Fig. 5, the circuit of motor 23 and the 
circuit of the magnetic clutch coils 204 are con 
nected in parallel. These connections may be 
So changed that the motor 23 and coils 204 are 
connected in Series, and the switches 225 con 
nected in parallel with each other. This modi 
fication, which is diagrammatically indicated in 
Fig. 16, is simpler than the system of Fig. 15 
to the extent that the switches 2 can be omit 
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ted. It is clear from Fig. 16 that, when any one 
of the key-controlled switches 50 is closed, the 
circuit is completed through the motor 23 and 
the magnetic clutch coils 204, until the arm 98 
on the condenser shaft strikes the actuated stop 
30 and opens the corresponding switch 225. 
In a preferred embodiment of the automatic 

tuning System illustrated in Fig. 15, I provide 
means to inform the operator when the con 
denser shaft has reached tuning position. For 
this purpose I make use of the lamps 89, which 
are behind the windows 9, and so connect them 
in circuit that the lamp associated with an ac 
tuated key is not lighted until the condenser 
shaft. is in correct tuning position. In 3ig. 15, 
the lamps 89 are connected in parallel in a cir 
cuit represented by conductor's 28 and 249 which 
lead to a battery 250, or other source of power. 
In practice, the lamp circuit will be connected to 
the plug 73, but I have indicated a separate 
source of current 25, in order to simplify the 
circuit diagram. In Fig. 5, as in Fig. 14, the 
lamps 89 are individually distinguished by suffix 
letters to indicate the corresponding keys with 
which the lamps are associated. Referring to 
Figs. 17 and 8, it will be seen that the insulat 
ing block 22 of each stop 30 carries a pair of 
switch contacts 258 and 252, which may be spring 
fingers normally held apart by inherent tension 
to keep the lamp circuit open. The spring finger 
256 carries at its free end an insulating projec 
tion 253 arranged to be engaged by the switch 
arm 228 when the latter is pushed down by the 
arin 96, this actuation of memoer 28 noves 
it into contact with Inenber 252 to close the 
branch circuit of the associated lamp. As sean 
in Fig. 15, the is gigs are controlled individually 
through the pa'alie branch circuits 256, grad 
each of these circuits is controlled by the switch 
ineager 25s O. Sine corresponding stop 39. For 
inally, the langs are LIX lighted, because their re 
Spective oranch circ;ts are 2 opera. Set us novy 
say that key A is pushed down. As soon as the 
32'22, 26c or conde: Sei sia.it, S3 stylises the pro 
jection 229 on tae set-up stop 30g, the associ 
ated Switch arra 258 is closed and lamp 89tz is 
lighted. The operator is now informed that the 
condense shaft S&S reached turning position, so 
that it is saile to release the depressed key. 

Fig. 9 ili states diagrainiaatically another 
enloodiglert O. Ely inverticus, in Shich he co 
denser shaft 93 is driven by the electric motor 
23 through a slip clutch. Perhaps the simplest 
form of a clutch of that kind comprises a spring 
belt 255 running over, a small pulley 256 on the 
motor shaft and a larger pulley 257 on the con 
denser shaft. The belt 255, which is here as 
Suned to consist of a wire coil spring, is sufi 
ciently tensioned to drive the condenser shaft 
When the motor circuit is closed until one of the 
arris 95, strikes the set-up stop. 30. The con 
denser shaft is now stopped, even if the motor 
shaft should coratinue to rotate, because the 
spring belt 255 will slip in one or both of the 
pulleys 256 and 2S. he notor circuit is co 
trolled by the key-operated switches 50, which 
are normally Opera. When any one of these 
Switches is closed, the motor circuit is completed 
through the following connections. From sup 
ply main 22 to wire 238, through the motor 
windings and wire 239 to point 239', then through 
the common contact bar 48, from there through 
the closed switch SC to the common conductor 
52, and from there by wire 258 to the return 
lead 237. If desired, the switches 22 of Fig. 15 

11 
may also be used in the system of Fig. 19, but 
I have omitted them to avoid needless repetition. 
Otherwise, what has been said about the opera 
tion of Figs. 14 and 15 applies to Fig. 19. The 
motor circuit of Fig. 15 and Fig. 19 may include 
a rheostat 259 to regulate the current as re 
quired. 
In the remote-control tuning Systems of FigS. 

14, 15, and 19, the various electromagnetic de 
vices are automatically cut out of circuit after 
performing their intended functions, so that no 
current is consumed during the operation of the 
receiver. Thus, when a depressed key is re 
leased, it is raised by spring 44 sufficiently to 
open the switches 50, 38, and 70 (see Fig. 6), 
whereby the circuits through coils 3, 38, and 
83, respectively, are broken. In Fig. 15, the mag 
netic clutch cois 0& are automatically cut out 
of circuit by the opening of switch 225 when the 
condenser shaft is in tuning position, and the 
circuit of the driving motor 23 is interrupted 
when the operator releases the depressed key of 
the control box. As for the restoring coils 84 
and 39 in Figs. i4, 5, and 19, and the restor 
ing coils 4 and 48 in Fig. 14, these circuits are 
closed only when the Switch lever 8 passes from 
“on' to 'off' position or vice versa. Conse 
quently, the automatic tuning apparatus of ry 
invention requires very little consumption of cur 
rent, being in circuit, only for a few seconds when 
a key is depressed and when the main switch. 8 
is thrown off. This advantage of economy is of 
practical importance. Of course, one of the in 
dicating lamps 89 is alight during the operation 
of the receiver, but these small lamps consume 
a neglicle amount of current, and moreover they 
can oe Ornitted. , 

In some of the constructions that have been 
described, or that may be devised by others with 
in the scopa of this invention, it is possible that 
the argins 96 Eay strike the set-tag stops 30 with 
such force as to refound and thereby throw the 
condenser shaft out of correct, turing position. 
To psevent tiae possibility of this appening, I 
provide positive locking means between the stops 
63 and the tuning artins 96, whereby the latter 
are automatically locked to the set-up stops to 
assure the correct position of the condiense' shaft. 
This automatic locking aneans may be carried 
out, in various ways, one of which is illustrated 
as an example in Figs. 20-22. Each arm 96 car 
ries at its free end a head 260 on which is mount 
ed a U-shaped spring latch consisting of a pair 
of fingers 2G shaped to form locking shoulders 
262. 
minate in diverging extensions 263. The spring 
latch 26 is connected to the head 260 in any 
practical way, as by a screw or rivet 264. When 
the arm 96 approaches the set-up stop bar 30, 
the latter spreads the spring fingers 28 by pass 
ing between the beveled extensions, 263. As soon 
as the arm 98 strikes the stop bar 830, the shoul 
der's 262 of spring latch 28 snap under the bar 
and positively lock the arm against reverse move 
ment. In other words, when the condenser shaft 
reaches its intended tuning position, it becomes 
automatically locked in that position until the 
stop bar 3C is withdrawn during the restoring 
operation. To facilitate the cam action between 
the stop bar 30 and the diverging extensions 
263, the sides of the bar may be beveled, as indi 
cated at 265 in Fig. 22. This automatic locking 
feature may be considered as applied to the tun 
ing arms 96 in all the embodiments herein de 

The free ends of the latch fingers 26 iter 
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scribed, but for simplicity and clearness in the 
drawings, this particular feature has not been 
illustrated in the assembly views. 

Instead of providing the control box K with 
windows f9, to be illuminated when the corre 
Sponding keys are pushed down, I may provide 
the keys themselves with lamps and transparent 
or translucent windows. A key of this novel con 
struction is illustrated in Fig. 23, except that the 
lower portion of the key has been omitted for 
lack of space. This key comprises a tubular stem 
266, which may be a small thin tube of brass or 
aluminum terminating in a screw-threaded upper 
end 266 on which an insulating cup 267 is 
screwed. A lamp socket 268 is mounted on the 
bottom of cup 267, and the terminals of this 
socket are connected to conductors 269, which 
pass through the hollow stem 266. The socket 
268 is adapted to receive a small electric light 
bulb 27 O. The upper end of cup 267 is closed 
by a cap 2 of transparent or translucent na 
terial, such as celluloid, oiled paper, glass, isin 
glass, etc. The cap 27 is supposed to have writ 
ten or printed thereon appropriate marks for 
identifying a selected station. The cylindrical 
flange 272 of cap 2 is sufficiently Springy to 
grip the cup 267 in a tight fit and yet permit re 
moval of the cap when desired. It is self evident 
that the cap 27 f should be sufficiently strong to 
withstand the pressure of the finger when the 
key is pushed down. The lamp 20 may be 
lighted continuously after the main switch 8 
has been thrown on, but it is preferable to utilize 
the lamp circuit control described in connection 
with Figs, 14 and i5, where a lamp is lighted 
only when a key has been pushed down. The 
illuminated key is a constant reminder to the 
Operator that the radio set is tuned to a certain 
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station. When the control box K is provided 
with a set of self-lighting keys, such as I have 
just described, the light transmitting caps 27 
may be of different colors to enlphasize the op 
tical effects of the lighted keys. 
Although I have shown and described certain 

Specific constructions, I want it understood that 
the various features of my invention in ay be en 
bodied in other ways than herein set forth by 
way of example. It is to be expected that, '738r. 
engineers undertake to build automatic radio Ae 
ceivers in accordance with this invention, they 
wiii resort to ciaanges and notifications to Silii, 
their particular req; }ints or prevereices, 
without departing it: S3 ope of gy in 
tion as defined in the aggeiaded clairas. 
I speak of a tuning sin. the clais, I c.3 in 
necessarily near a shaft, ox: which the tithing 
elements are mounted, but I include 3.ny shaft 
that controls the position o' condition of Eil 3 
tuning means with which the receiver is provided. 
I claim as my invention: 
l. The combination of a radio receiveir having 

a tuning shaft, electronagxietic mechasisi ( ; 3. 
operating said shaft, mechanica, ne&IS 
tively stopping said shaft in 8, piegetein 
position, electromagnetic means adapte: Wi.e. 
energized to render said shaft-Stoppii g ) 
operative, means for de energizing SE, is el 
magnetic means after the shaft is stopped in tie 
sired tuning position, means for auticiniatically 
de-energizing said electromagnetic operating 
mechanism in response to the stopping of the 
shaft, means for locking the stopped shaft against 
rebound, means whereby the operative condition 
of said locking means is not affected by the de 
energizing of said electromagnetic means, and 

shen 
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manually controlled means for releasing the lock 
ing means. 

2. The combination of tuning means for a radio 
receiver, electromagnetic mechanism for operat 
ing Said tuning means predetermined amounts 
to bring in any one of certain broadcasting sta 
tions, an electric control device having a set of 
manually operable members representing said 
Stations, connections controlled by said members 
to cause Said mechanism to automatically oper 
ate said tuning means to bring in the station rep 
resented by the actuated member, a normally 
Open Switch associated with each member and 
arranged to be closed by the movement of said 
member to tuning position, a signal lamp mount 
ed adjacent each member and controlled by the 
associated Switch, whereby the operation of any 
member automatically lights the adjacent lamp, 
and means for preventing operation of another 
key as long as the lamp of a previously actuated . 
key remains lighted. 

3. In combination with a radio receiver having 
a tuning shaft operated by an electric motor, a 
Series of selectively controllable devices repre 
senting each a station, means whereby each de 
vice is adapted to stop the shaft, and open the 
motor circuit in response to the stopping of the 
shaft when the selected station is tuned in, a 
series of keys for selectively operating said de 
vices, connections for closing the motor circuit 
when any key is operated, means for locking an 
actuated key against return to normal position, 
said locking means also locking the other keys 
against operation, and a manually operable mem 
ber separate from said keys for moving said lock 
ing means to releasing position. 

4. The combination of a radio receiver having 
a tuning shaft, means for operating said shaft, 
a Series of electromagnetic devices arranged on 
gitudinally of said shaft, each device representing 
a certain station, a movable member operated by 
each device when the latter is energized, a plu 
rality of arms mounted on said shaft in different, 
angular positions and axially spaced, so that each 
arm is in line with one of Said members and 
engages the same when the latter is in actuated 
position, whereby the shaft is positively held in 
Selected tuning position, a series of keys for se 
lectively energizing said devices, an electric lamp 
asSociated with each key, a normally open switch 
in 13 circuit of each amp, and means for me 
charically giosing the Switch of the correspond 

is 2ircuit, "We an actuated iner bei is: 
e2g22 ed. }y the aligned arm, whereby the lamp 
of an aillated key is automatically lighted when 
tiae Seiected Station is tuned in. 

CoRoilation of a radio receiver having 
:3g shaft, a projection on Said shaft, all 

acijustaile stop movable into and out of the path 
of Said projection, neans for operating Said shaft, 
and means for automatically locking said pro 
jection to Said stop when these parts engage each 
Otil 2, said locking neans permitting withdrawal 
of Said stop from the path of said projection. 

6. In a radio 'eceiving system, the combina 
tion of a tuning shaft, an electric motor for op 
erating Said shaft, an adjustable stop for con 
trolling the movement of said shaft, means on 
said shaft, to engage said stop when the latter 
is in operative position, Said Stop and means co 
operating to arrest the movement of said shaft 
in a direct mechallical way, and means for auto 
natically breaking the motor circuit in response 
to the stopping of the shaft by Said stop, said last 
mentioned means including a Switch element 
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movably mounted on said stop and actuated by 
said means on the shaft. 

7. The combination of tuning means for a 
radio receiver, electromagnetic mechanism for 
operating said tuning means predetermined 
announts to bring in any one of certain broadcast 
ing stations, an electric control device having a 
set of manually operable keys representing said 
Stations, connections controlled by said keys to 
cause Said mechanism to automatically operate 
Said tuning means to bring in the station rep 
resented by the actuated key, means for auto 
matically locking an actuated key against return 
movement and at the same time locking the other keys against operation, and electrically 
controlled means for releasing said locking means. 

8. The combination of a radio tuning shaft, an 
electric motor for operating said shaft, an electro 
magnetic clutch for operatively connecting the 
motor with said shaft, a plurality of adjustable 
Stops representing each, a certain broadcasting, 
Station, a corresponding plurality of means on 
Said shaft adapted each to engage one of said 
Stops to limit the movement of the shaft, said: 
Stops being normally out of the path of travel of 
Said engaging means and being substantially in 
movable when struck by said means, whereby the 
tuning shaft is stopped in a direct mechanical 
Way, key-controlled electromagnetic mechanism 
for Selectively operating said stops, and switch 
means carried by each stop and movable inde 
pendently thereof to break the circuit of said 
clutch in response to the shaft striking the 
Selected stop, said tuning shaft being always free 
to be manually operated. 

9. The combination with a radio cabinet con 
taining a rotary tuning shaft, electromagnetic 
apparatus for operating said shaft and a plurality 
of electromagnetic devices selectively controlled 
to limit the rotation of said shaft through a pre 
determined angle, of an electric control box sep 
arate from said cabinet and usable at a distance 
therefrom, a set of keys carried by said box, each 
key representing a selected station, switch mech 
anism in Said box controlled by each key to op 
erate one of said electromagnetic devices and 
thereby limit the rotation of said shaft to tune 
in the station represented by the actuated key, 
means whereby the operation of any key ener 
gizes said electromagnetic apparatus to actuate 
the tuning shaft, a signal lamp in said box for 
each key, these lamps being normally unlighted, 
circuit connections automatically controlled by 
the movement of any key to station-selecting 
position for lighting the signal lamp of the actu 
ated key, and means for preventing operation of 
another key as long as the lamp of a previously 
actuated key remains lighted. 

10. The combination of a radio receiver having 
a rotaly tuning shaft provided with radial arms 
axially spaced on the shaft and arranged in pre 
determined angular relation, each arm represent 
ing a scalected Station, a series of movable stops 
asSociated with Said arms and normally out of the 
path of movement of said arms, electromagnetic 
means associated with each stop to move the same 
into and out of the path of the particular arm 
controllied by that stop, said stops being sub 
stantially immovable when struck by said arms, 
SC that each Stop positively limits the rotation 
of said shaft through a predetermined angle, 
electromagnetic mechanism for operating said 
shaft, means automatically operable in response 
to the engagement of any one of said arms with 
the associated stop for locking the stopped shaft 

against rebound, electric connections for ener 
gizing the electromagnetic means of each stop to 
move the same into the path of the corresponding 
arm on said shaft, a series of manually operated 
members for selectively actuating any stop to 
bring in the desired station, and means for auto 
matically stopping the operation of said mech 
anism when a desired station is in tune. 

11. A remote tuning device for radio receivers 
in which the tuning shaft is operated by electro 
magnetic mechanism, said device comprising a 
portable box provided with a series of depressible 
keys, each key representing a selected station, 
normally open Switch means in Said box closed 
by each key when the latter is depressed to con 
trol said mechanism, means for locking a de 
pressed key against return to normal position, 
a switch carried by said box for turning the 
receiver on and off, and means controlled by said 
switch for releasing the locked key. 

2. A reinote control device for 'adio receivers 
comprising a Series of keys representing each a 
station, switch means associated with each key 
for closing the circuit of an electric motor which 
drives the tuning shaft of the receiver, means for 
automatically locking an actuated key against 

preventing operation of the other keys, and elec 
tromagnetic means for rendering said locking 
means ineffective. w 

13. A radio receiver having variable tuning ele 
ments normally unbiased to any position, means 
for operating said elements, other means for 
locking said elements in selected turning position, 
said locking means including a movable part 
adapted to remain in locking position without at 
tention by the operator, and electromagnetic 
means for noving said part to releasing position. 

14. A radio receiver having an adjustable tun 
ing member normally unbiased to any position, 
means for operating said member, other means 
for stopping said member in selected tuning po 
sition, said stopping means automatically locking 
said member when it stops, said locking means 
including a movable part adapted to remain in 
locking position without attention by the operator, 
and electromagnetic means for moving said part 
to releasing position. 

15. The combination of a radio tuning shaft 
having an arm, a stop movable into and out of 
the path of said arm, and means for automatical 
ly locking said arm to said stop when these parts 
engage, whereby the shaft is locked in tuning 
position. 

16. The combination of a radio tuning shaft, a 
slidable bar mounted to move at right angles to 
said shaft, means on said shaft adapted to en 
gage said bar when the latter is in operative 
position for stopping the movement of said shaft, 
a pivoted member connected to said bar for ac 
tuating the latter in both directions, electromag 
netic means for rocking said member in one 
direction, and other electromagnetic means for 
rocking said member in the other direction. 

17. In a radio receiver, the combination of a 
rotary shaft for operating a variable tuning de 
vice, a member carried by said shaft and rotat 
able therewith, a stop movable into and out of 
the path of said member, and means for auto 
matically locking said member to said stop when 
these parts engage. 

i8. In a radio receiver, the combination of a 
rotary shaft for operating a variable tuning de 
Vice, a plurality of stops movable into and out 
of operative position, means for selectively con 
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14 
trolling said stops individually, and means car 
ried by said shaft and adapted to become locked 
to any stop in operative position. 

19. A radio receiver having a rotary tuning 
shaft and mechanism for operating said shaft 
to desired tuning position, in combination with 
a set of keys for controlling said mechanism to 
stop said shaft in tuning position for a preselected 
station, means whereby any actuated key is locked 
against return to normal position, a switch for 
turning the electric power for said receiver on 
and off, and means automatically controlled by 
E. opening of said switch for releasing a locked 
ey. 
20. A radio receiver having a turning shaft and 

electromagnetic mechanism for operating the 
same to preselected positions, said receiver having 
a manually operable switch for turning the elec 
tric power on and off, in combination with a set 
of push buttons representing certain stations, 
electric connections between said push buttons 
and said mechanism for controlling the latter to 
tune in the station represented by an actuated 
push button, means for automatically locking any 
actuated push button against return to normal 
position, said locking means also locking the oth 
er push buttons against actuation, electromag 
netic means for operating said locking means to 
releasing position, and connections for energiz 
ing said releasing means when Said main power 
switch is closed. 

21. In a radio receiver, the combination of a 
rotary shaft operable for tuning said receiver, 
means for actuating said shaft, a plurality of in 
dependently movable stops representing each a 
certain station, an electromagnetic device asso 
cated with each stop for actuating the same to 
stopping position, means whereby any stop re 
mains in stopping position when the asso 
ciated device is de-energized, selectively oper 
able means for energizing any one of Said de 
vices, means movable with said shaft for en 
gaging an actuated stop and thereby arresting 
further rotation of the shaft, and electromagnetic 
means adapted when energized to restore any ac 
tuated stop to normal inoperative position, said 
restoring means being independent of said de 
vices. 

22. In a radio receiver, the combination of a 
Switch for turning the electric power for the re 
celver on and off, a rotary tuning shaft adapted 
to occupy a normal predetermined position, an 
electric device for actuating said shaft in one 
direction from normal position to tune in a de 
sired station, manually controlled means for stop 
ping said shaft in preselected position, a second 
electric device for actuating said shaft. in the re 
verse direction back to normal position, and 
means for energizing said second device when 
said main power switch is closed. 

23. A radio receiver provided with an adjust 
able tuning member, means for locking said 
member in preselected tuning position, a switch 
for turning the electric power for said receiver 
on and off, and means controlled by said switch 
for releasing the locked tuning member. 

24. In tuning apparatus for a radio receiver, 
the combination of a rotary tuning shaft, means 
for operating said shaft, a set of individually 
movable stops normally inoperative in relation 
to said shaft, each stop representing a certain 
station, a plurality of Selectively operable means 
for moving any desired stop into operative posi 
tion to arrest said shaft in preselected tuning 
position, switch mechanism for turning the elec 

2,081,886 
tric power for said receiver on and off, a finger 
piece for operating said switch, and means: " : i, G 
matically controlled by the opers t 
finger piece for moving a previously 3, giluated 
stop back to normal inoperative position. 

25. A radio receiver provided with a switch for 
turning the electric power on and off, Said SWitch 
comprising a movable finger piece, a rotary tun 
ing shaft, electric mechanism for operating Said 
shaft to preselected tuning positions, said mech 
anism including, a series of individually Con 
trollable members for stopping the Shaft in pre 
determined position, a pair of electromagnetic 
coils associated with each member for moving 
the same into and out of operative position re 
spectively, each pair of said coils comprising a 
stopping coil and a releasing coil, a set of push 
buttons for individually controlling the circuits 
of the stopping coils, and switch connections 
controlled by said finger piece for energizing the 
releasing coils when said power Switch is closed. 

26. The combination of a radio receiver hav 
ing a tuning shaft, electromagnetic mechanism 
for operating said shaft to bring in any One of a 
series of broadcasting stations, an electric con 
trol box having a series of push buttons repre 
senting said stations, connections controlled by 
said push buttons for energizing Said mechanism 
to rotate said shaft until the Station represented 
by the actuated push button is in tune, a Series 
of signal lamps in said box, there being a lamp 
for each push button, a series of normally open 
switches mounted in said box and arranged to 
be actuated by said push buttons, whereby the 
operation of any push button automatically 
lights the associated lamp, which stays lighted 
as long as the corresponding station remains in 
tune, and means for preventing the operation of 
another push button as long as the lamp of a 
previously actuated button remains lighted. 

27. A radio receiver having a rotary tuning 
shaft, an electric motor normally disconnected 
from said shaft, an electromagnetic clutch for 
coupling the motor to said shaft, a set of nor 
mally closed switches connected in parallel, 4. 
means controlled by said shaft for automatically 
opening any one of said switches when the shaft 
reaches a predetermined position, a Second set 
of normally open switches connected in parallel, 
the corresponding switches of the two sets being 
connected in series, a set of push buttons for 
individually closing said normally open Switches, 
each push button representing a certain station, 
and an electric circuit for said motor and clutch, 
said circuit including both sets of Switches, 
whereby said motor and clutch are energized 
only when a push button is operated and are de 
energized when the normally closed Switch in 
series with the closed push button Switch is 
opened by the tuning shaft. 

28. The combination of radio tuning mecha 
nism having movable elements operated by a 
common shaft which is normally unbiased to 
any angular position, with mechanism for coil" 
trolling the movement of said shaft comprising 
a second shaft, an electric inotor for operating 
said second shaft, connections between Said 
shafts for rotating the first shaft in alternately 
opposite directions through a predetermined a 2, 
said connections including means for automati 
cally preventing rotation of the first Shaft be 
yond either end of its definite arc of travel, 
means arranged for movement with one of Said 
shafts, normally inoperative means adapted for 
engaging with said last-mentioned means to 
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stop the angular movement of said last-men 
tioned shaft. at a predetermined position, manu 
ally controlled means for effecting the angular 
movement of said last-mentioned shaft and for 
rendering said normally inoperative means op 
erative, means for manually operating said first 
shaft independently of the electric motor, and 
means whereby said two shafts are normally 
disconnected to permit manual operation of the 
first shaft at any time, said last-mentioned 
means causing automatic connection of the two 
shafts when said normally inoperative means are 
rendered operative. 

29. The combination of radio turning lecha 
nism having movable elements operated by a 
common shaft which is normally unbiased to 
any angular position, With mechanism for con 
trolling the movement of said shaft comprising 
a second shaft, an electric motor for operating 
said Second Sihaft, 
shafts for rotating the irst shaft in alterately 
opposite directions through a predetermined arc, 
said connections including means for automati 
cally preventing rotation of the first shaft be 
yond either end of its definite arc of travel, 
means arranged for movement with One of Said 
shafts, an element operable for engaging with 
said last-mentioned means to stop said last-men 
tioned shaft at a predetermined point, another 
element operable for engagement, with said Jast 
mentioned means to stop said last-mentioned 
shaft at a different point, means for Selectively 
operating said elements, means for manually 
operating said first shaft independently of the 
electric motor, and means whereby Said two 
shafts are normally disconnected to permit 
manual operation of the first shaft at any time, 
said last-mentioned means causing automatic 
connection of the two shafts when the electric 
motor is energized. 

30. The combination of a radio tuning shaft 
carrying a member rotatable therewith, a second 
member mounted independently of said shaft and 
movable into and out of the path of said first 
member, means whereby said members interlock 
when they engage, so that said shaft is locked in 
selected tuning position, said second member re 
maining in locking position without attention by 
the operator, and means for moving said second 
member to releasing position. 

31. A radio receiver having a rotary tuning 
shaft, an electric motor for operating said shaft, 
and manually controlled electric means for auto 
matically stopping said shaft in preselected tun 
ing position, said means including a pair of mov 
able members which are locked to each other 
when the rotating shaft reaches its tuning posi 
tion, one of said members being fixed upon the 
shaft and the other member being mounted in 
dependently of the shaft. 

32. A radio receiver having a rotary tuning 
shaft, an electric motor for operating said shaft, 
manually controlled electric means for automat 
ically stopping said shaft in preselected tuning 
position, said means including a pair of movable 
members which are locked to each other when 
the rotating shaft reaches its tuning position, one 
of said members being fixed upon the shaft and 
the other member being mounted independently 
of the shaft, and electromagnetic means for dis 
engaging said members to release the shaft for 
operation by said motor. 

33. A radio receiver having a rotary tuning 
shaft, an electric. motor for Operating said shaft, 

75 an arm fixed on said shaft to represent a pre 

connections between said 

selected station, a normally closed switch ar 
ranged to be engaged and opened by said arm 
when the shaft is in tuning position for said 
station, means whereby the opening of said 
switch de-energizes said motor, a movable ele 
ment adapted to engage said arm and thereby 
positively stop said shaft in selected tuning posi 
tion, and electromagnetic means for moving said 
element out ul engagement with said arm. 

34. In a radio receiving System, the combina 
tion of a rotazy tuning shaft and mechanism for 
operating the same, electric control apparatus 
having a set of depressible keys representing cer 
tain broadcasting stations, said apparatus also 
having a power switch manually operable to turn 
the electric current for the receiver on and off, 
connections whereby the operation of any key 
causes said mechanism to actuate said shaft to 
tune in the station represented by said key, means 
controlled by the movement of an actuated key 
for autoignatically iocking said key against return 
movement, means for releasing any actuated key 
for return to normal position, said releasing 
means including an electromagnetic device for 
operating said locking means to releasing posi 
tion, and electric connections for automatically 
energizing said key-restoring device during the 
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movement of said power switch to open position, . 
said device being de-energized when the switch 
is in final open position. 

35. In a device of the character described, the 
combination of a radio condenser tuning shaft, 
a piurality of manually operable stop devices, each 
corresponding to a certain position of tuning 
adjustment of the shaft, a motor adapted to auto 
matically rotate the shaft upon operation of any 
one of said devices, means responsive to the 
rotation of the shaft and cooperating with said 
stop devices for arresting the shaft at a prede 
termined position of adjustment corresponding 
to the device actuated, and means for resetting 
Said stop devices to inoperative position, said 
reset means being arranged to also automatically 
actuate the motor for returning said shaft and 
Said responsive means to an initial starting posi 
tion. s 

36. A radio receiver having a tuning shaft, 
electromagnetic mechanism for operating Said 
shaft, a plurality of electromagnetic devices for 
limiting the rotary movement of said shaft to 
predetermined amounts, each device represent 
ing a station to be tuned in, in combination with 
a remote control box having a plurality of selec 
tively operable keys which represent the same 
stations as said devices, a pair of normally open 
switches associated with each key and both 
adapted to be mechanically closed by the actuated 
key, said pairs of switches being mounted in said 
box, circuit connections between one switch of 
each pair and a corresponding one of said devices, 
circuit connections between the other switches 
and Said electromagnetic mechanism, and means 
in said box whereby any actuated key closes the 
first switch of the associated pair in advance of 
the other switch for energizing the corresponding 
electromagnetic device in the receiver in advance 
of Said shaft-operating mechanism. 

37. Radio tuning apparatus comprising a rotary 
tuning shaft, an electric motor for operating said 
shaft in opposite directions through a definite arc, 
means for automatically preventing the motor 
from rotating the shaft beyond either end of its 
range of travel, a plurality of elements carried 
by Said shaft and representing each a certain 
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adjustable members representing the same sta 
tions as said elements, each member being en 
gaged by one of Said elements when the shaft is 
in tuning position for the station represented by 
the engaged member, whereby the shaft is stopped 
in preselected tuning position, means for auto 
matically de-energizing the electric motor in re 
sponse to the engagement of any element with 
the associated member, in combination with a 
remote control box having a set of keys repre 
Senting the same stations as said elements and 
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members, a signal lamp associated with each key, 
these lamps being mounted in the box and nor 
mally unlighted, means whereby the operation 
of any key automatically moves the correspond 
ing member into position to be engaged by the 
associated element to stop the shaft in tuning 
position for the station represented by the actu 
ated key, and means for automatically lighting 
the lamp of the actuated key in response to the 
stopping of the shaft. 
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